The spreading of fiber to the home technology, driven by the increasing amount of internet traffic over the past decade, requires development of optical power switches (OPSs) for efficient optical network management. Microfluidic Silicon photonics OPSs have recently been proposed as a new class of non-volatile, easily (remotely) reconfigurable switches that could increase the flexibility of a network and help reduce the maintenance costs [1] . As the switching state is controlled by microfluidics, the OPS needs to be powered only at the moment when it needs to be reconfigured.
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We demonstrate a non-volatile OPS in fused silica fabricated by femtosecond laser inscription (FLI) [2] , with switching operation based on microfluidics-controlled total internal reflection (TIR). The switch consists of crossed waveguides and a rectangular high aspect ratio microfluidic channel located at the waveguide crossing (Fig 1. a) . When the channel is empty, its wall acts as a mirror reflecting light due to TIR at the fused silica-air interface. If the channel contains a liquid with refractive index (RI) matched to fused silica, it transmits light. FLI allows for the definition of waveguides and the channel in the same laser exposure step, therefore providing a method to achieve inter-component alignment with sub-micron tolerances. Subsequent chemical etching highly selectively removes the irradiated channel's volume, thus enabling fabrication of vertical channel walls necessary for good angular alignment between the waveguides and the TIR mirror.
The fabricated waveguides are single mode. The mode is nearly circular and has a diameter of 11.5 m at 1550 nm ( Fig.1.b) , which allows for low loss coupling to and from single mode optical fibers. The measured coupling loss is less than 1.5 dB without applying RI matched liquid. The propagation loss in the waveguides at 1550 nm is nearly polarization independent and below 0.5 dB/cm, as measured with the cutback method for reference waveguides without the channels (Fig 1.c) . The channel is 20 m wide with average sidewall roughness below 50 nm. The measured TIR loss of the fabricated OPS with a 116 0 angle between the waveguides is less than 1.5 dB. The loss due to transmission through the channel filled with RI matched liquid is below 1 dB. Detailed finite difference time domain simulations of the performance of the OPS show that losses can be further reduced by optimizing its geometry, together with further adjusting the FLI parameters. The proposed single OPS can easily be extended into low-count port switch matrices for flexible optical fiber network management.
